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Description 

[0001] This invention relates generally to the field of 
devices for cardiac surgery, and more specifically to 
devices for R~F ablation of cardiac tissue. 
[0002] The present invention is directed toward treat- 
ment of tachyarrhythmias, which are heart rhythms in 
which a chamber or chamber of the heart exhforts an 
excessively fast rhythm. In particular, the present inven- 
tion is directed toward treatment of tachycardias, which 
are due to the presence of ectopic feci within the cardiac 
tissue or due to the presence of aberrant condition path- 
ways within the cardiac tissue. 
[0003] Therapies have been developed for treating 
tachycardias by destroying cardiac tissue containing 
identified ectopic foci or aberrant conduction pathways. 
A variety of approaches have been taken, including 
application of electrical energy or other forms of energy 
to destroy the undesired cardiac tissue. As examples, 
ablation of cardiac tissue has been accomplished by 
means of radio frequency electrical current, microwave 
energy, heat, electrical pulses, cryothermy, and lasers. 
At present, ablation using R-F energy is perhaps the 
most widely practised in the context of ablation proce- 
dures that can be carried out by means of a catheter, 
inserted into the closed heart 
[0004] Most R-F ablation catheters employ electrodes 
which are intended to contact the endocardium of the 
heart or, in some cases as in US. Patent Na 
5,083,565, issued to Parins, are intended to penetrate 
the endocardium, and enter the myocardiiMn. In gen- 
eral, R-F ablation catheters are effective to induce small 
lesions in heart tissue including the endocardium and 
inner layers of myocardium, in the immediate vicinity of 
the electrode. However, the medical community has 
expressed a desire for devices which produce larger 
lesions, to reduce the number of applications of R-F 
energy (burns) required to effectively ablate the cardiac 
tissue associated with the tachycardia. 
[0005] R-F ablation causes tissue in contact with the 
electrode to heat through resistance of the tissue to the 
induced electrical current therethrough. The actual 
extent of heating is somewhat unpredictable. However, 
temperature tends to rise as the duration and amplitude 
of the R-F signal increase. Heating of the tissue beyond 
a certain point can cause dissection or charring of the 
tissue, resulting in a high impedance between the R-F 
electrode and the return electrode, which in turn leads 
to cessation of the heating process, and, in some cases, 
sticking of the electrode to the charred tissue. One 
response to this phenomenon has been the inclusion of 
thermocouple within the ablation electrode, in conjunc- 
tion with feedback control to modulate the R-F signal to 
maintain the electrode temperature at a set parameter. 
One such system is disclosed in U.S. Patent Na 
5.122,137 to LennaxeteJ. 

[0006] US-A-4 524 770 discloses a hoflow needle for 
attachment to an endoscopic instrument or catheter. 



[0007] EP-A4 013 605 discloses a stylet insertion 
assembly for a body implantable lead. 
[0008] According to one aspect of the present inven- 
tion, there is provided an ablation catheter system, com- 
5 prising: 

an elongate catheter body having a proximal por- 
tion, a distal portion and a longitudinal lumen; 
a hollow needle for penetrating body tissue at a 

10 desired location, mounted to a distal portion of said 
catheter body and having an internal lumen cou- 
pled to the lumen of said catheter body; and 
a source of conductive fluid, coupled to the internal 
lumen of said catheter body, for delivering a con- 

is ductive fluid to said lumen off said catheter body; 
characterised by 

a conductive electrode surface for delivering R-F 
energy to said desired location, mounted to said 
distal portion of said catheter body; and 
20 a source of R-F electrical energy, coupled to said 
electrode surface, and wherein 
said hollow needle is a helical needla 

[0009] According to another aspect there is provided 
25 an ablation catheter comprising: 

an elongate catheter body having a proximal por- 
tion, a distal portion and a longitudinal lumen; 
a hollow needle tor penetrating body tissue at a 

30 desired location, mounted to a distal portion of said 
catheter body and having an internal lumen cou- 
pled to the lumen of said catheter body; and 
means for coupling the internal lumen of the cathe- 
ter body to a source of conductive fluid, for deliver- 

35 ing a conductive fluid to said lumen of the catheter 
body, characterised by 

a conductive electrode surface for delivering R-F 
energy to said desired location, mounted to said 
distal portion of said catheter body; and 
40 means for coupling a source of R-F electrical 
energy to said electrode surface, and wherein 
said hollow needle is a helical needle. 

[0010] The present invention is directed toward 
4$ improving the consistency and efficacy of R-F ablation, 
and to increase the overaD size and extent of the lesions 
induced by R-F ablation. These goals are pursued by 
means of an ablation catheter employing a helical elec- 
trode intended to be screwed into the myocardium at the 
so site intended for ablation. The helical electrode provides 
an enlarged surface area as compared to relatively 
straight or needle-like electrodes for insertion into the 
endocardium, and also serves to stabilize the location of 
the catheter during the application of the R-F signal. In 
55 addition, there is essentially no bleeding following 
removal of the helical electrode, so ft can safely be 
placed in multiple locations for mapping and ablation 
purposes. 
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[001 1 ] An additional aspect of the invention in its pre- 
ferred embodiment is the provision of a non-toxic, non- 
arrhythrnogenic. conductive solution such as Ringer's 
solution to the area off the electrode, before and during 
application off R-F energy. In the preferred embodiment 
the conductive solution is applied through one or more 
apertures in the electroda The conductive solution 
injected prior to application off the R-F signal is believed 
to displace blood in the vicinity of the electrode. Ringer's 
solution, for example, has a much higher conductivity 
than blood (approximately 3-4x) or cardiac muscle 
(approximately 7x), overall resistance to the induced 
electrical current is reduced, which is believed to assist 
in expanding the size of the lesion, by spreading the 
effective area off application off the electrical current over 
a wider area Application of the conductive solution dur- 
ing the burn further assists by preventing overheating off 
the tissue, allowing for a prolonged application of the R- 
F signal, extending beyond the point at which burning or 
charring would otherwise normally occur. Both of these 
factors are believed to contribute to an increase in the 
overall size of the lesion produced by application off R-F 
energy at a particular location. 
[0012] Preferred embodiments will now be described, 
by way of example only, with reference to the accompa- 
nying drawings. 

Figure 1 is a plan view off a catheter adapted to per- 
form an improved method of R-F ablation, in 
accordance with the present invention. 
Figure 2 is a cutaway view through the distal end off 
the catheter illustrated in Figure 1 . 
Figures 3, 4, and 5 illustrate alternative embodi- 
ments of the helical electrode of the catheter illus- 
trated in Figures 1 and 2. 

Figure 6 illustrates associated apparatus tor admin- 
istration of conductive solution before and during 
application off R-F energy to the helical electrode. 

[001 3] Figure 1 is a plan view of a catheter specifically 
designed for performing R-F ablation according to the 
present invention. The catheter includes an elongated 
catheter body 10, comprising an insulative outer sheath 
12, which may be made off polyurethane. Teflon®, or 
other biocompatible plastic. A hollow, helical electrode 
1 4 is located at the distal end of the catheter and is cou- 
pled to the distal end of an internal tube, running the 
length of the catheter. At the proximal end of the cathe- 
ter a fitting 16 is located, to which luer lock 18 is cou- 
pled. Luer lock 18 is coupled to the proximal end of the 
internal tuba A swivel mount 20 is mounted to luer lock 
18, allowing rotation off the catheter relative to luer lock 
22. Luer lock 22 is intended to be coupled to a source of 
conductive fluid such as Ringer's solution, and allows 
for application of the Ringer's solution through the cath- 
eter and through electrode 14, while electrode 14 is 
being screwed into heart tissue. An electrical connector 
24 exits fitting 16. and is coupled to electrode 14, allow- 



ing for the use of electrode 14 to apply R-F energy to 
heart tissua Electrode 14 may also be employed for 
other related functions such as measurement of electro- 
grams within the heart and pacing of heart tissue by 

5 application of low energy pulses appropriate fa cardiac 
pacing. In use, the catheter is advanced to the desired 
site for ablation, which preferably has been previously 
identfied by means of cardiac mapping in a fashion sim- 
ilar to cardiac mapping presently employed with R-F 

w ablation procedures. The catheter may be guided to the 
desired location by being passed down a steerable or 
guidable catheter, for example, as disclosed in U.S. Pat- 
ent No. 5,030,204, issued to Badger et ai., or by means 
of a fixed configuration guide catheter, for example in 

f5 US. Patent No. 5.104,393, issued to Isner. Alternatively, 
the catheter may be advanced to the desired site within 
a heart by means of a deflectable stylet, as disclosed in 
PCT Patent Application WO 93/04724, published March 
18, 1993, or a deflectable guidewire as disclosed in U.S. 

20 Patent No. 5.060,660, issued to Gambale, et a). When 
the hollow needle 14 is located at the desired location it 
is screwed into heart tissue by rotating the catheter 
body. A torque cable within the catheter body provides 
for 1:1 torque transfer from the proximal end of the cath- 

2s eter to the hollow needle 14. 

[0014] When advanced to the desired location, luer 
lock 22 is coupled to a pressurized source of Ringer's 
solution. An appropriate source is discussed in more 
detail in conjunction with Figure 6 below. However, for 

so purposes of the present invention, a source of Ringer's 
solution capable of delivering 1 cc per minute of solution 
at atmospheric pressure has been found to be ade- 
quate. DeGvery of Ringer's solution should begin before 
or at the time at which the electrode 14 is screwed into 

35 the tissue to be ablated. In animal experimentation, the 
inventors have found that delivery off Ringer's solution 
for a period of two minutes prior to the delivery of R-F 
energy assists in producing a larger but stilt controlled, 
regular lesion. 

40 [0015] After the electrode has been located, and 
Ringer's solution has been administered for the desired 
period of time, electrical connector 24 is coupled to an 
R-F electrosurgical power source, of the type commer- 
cially available and employed for cutting an electrocoag- 

45 ulation. The present inventors have employed a 
Blendtome brand electrosurgical generator. Model No. 
755, coagulation setting number 7, cutting setting 
number 1 . At these settings, a prolonged application of 
R-F energy, e.g., one minute or so, may be employed to 

50 produce a large, controlled lesion. Greater or lesser 
time periods may be employed, however, time periods 
less than 20 seconds may be counter-indicated, as it 
appears that the cooling effect of the Ringer's solution, 
in such shorter R-F application times, may actually 

55 decrease the effective size of the lesion. 

[0016] After R-F ablation, the electrode 14 may be 
coupled to a cardiac pacemaker, and cardiac pacing 
energy may be delivered to the lesion site in an attempt 
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to measure the pacing threshold Pacing threshold may 
be measured by delivering pacing pulses at differing 
energy levels, e.g. by altering pulse amplitude or width, 
and determining the minimum energy level effective to 
cause a depolarization of cardiac tissue. The inventors 5 
believe that the higher the pacing threshold, assuming a 
relatively homogenous lesion, the greater lesion size. 
As such, the electrode 1 4 can be used to derive a rough 
estimate of overall lesion size. The electrode 14 may 
also be coupled to EKG monitoring equipment to assist w 
in determining whether the tachycardia persists and 
whether the tissue in the vicinity of the electrode is still 
participating in aberrant conduction or ectopic activity, 
associated with the tachycardia. 

[0017] The helical configuration of electrode 14 is 75 
believed to be particularly beneficial in the context of an 
ablation electrode. Because the electrode is screwed 
into and completely located within the heart tissue, out 
of the bloodstream, application of R-F energy is limited 
to the tissue itself. This differs from traditional R-F abia- 20 
tion electrodes, which simply contact the endocardium, 
with the result that a substantial portion of the energy 
applied is dissipated in the blood within the heart adja- 
cent the electrode site. Moreover, R-F energy applied to 
the bloodstream may cause clotting of the blood adja- 2s 
cent the electrode, and raise the risk of dots breaking 
loose of the electroda 

[001 8] The helical electrode also provides a substan- 
tially increased surface area as compared to the nee- 
dle-like electrodes proposed in the above cited Parins 30 
patent and also serves to anchor the catheter reliably 
during application of the R-F energy. In addition, the hel- 
ical shape of the electrode prevents the application of 
conductive solution through the electrode from causing 
the electrode to be backed out of its insertion site due to 35 
hydraulic pressure, as might occur if a straight, hollow 
electrode were employed. The elongate path defined by 
the helical electrode also reduces the possibility of leak- 
age of conductive fluid along the neede and out of the 
heart tissue. - 40 
[0019] Figure 2 illustrates a cutaway version through 
the end of the catheter illustrated in Figure 1. In this 
view, it can be seen that helical electrode 14 is provided 
with an internal lumen 26 which is in communication 
with the internal lumen of a tube 30. Tube 30 extends to 45 
the proximal end of the catheter and is in full communi- 
cation with luer lock 18. as discussed above. Tube 30 
may be fabricated of polyimide tubing a of stainless 
steel tubing. In the present invention, the stainless steel 
tubing serves as an additional conductor, coupling elec- so 
trode 14 to electrical connector 24 and enhancing the 
overall conductivity of the catheter. The use of polyimide 
tubing, while reducing the overall conductivity of the 
catheter enhances the flexibility somewhat and may be 
beneficial in some cases. It is recommended to apply a ss 
steady flow of Ringer's solution through the tubing to 
electrode 1 4 during passage of the catheter through the 
vascular system to the electrode sfte, if possible. The 



flow of Ringers solution in this case assists in maintain- 
ing the patency of the lumen of tubing 30. and prevents 
plugging of the exit ports of the electrode as it is 
advanced into the cardiac muscle. 
[0020J Surroundng tube 30 are two coils 32 and 34, 
which are wound in opposite directions, to provide a 
torque cable. In the case of the specific devices 
employed by the inventors, a torque cable as manufac- 
tured by Lake Region Manufacturing Company of 
Chaska. Minnesota was employed, which torque cable 
is described in U.S. Patent No. 5.165.421 . Coils 32 and 
34 also serve as conductors. As illustrated, tubing 30 is 
between metal coils 32 and 34 and helical electrode 14. 
However, if polyimide tubing is used, the coils 32 and 34 
will serve as the only conductor and thus will be electri- 
cally coupled to electrode 14 by means of welding, sol- 
dering or mechanical interconnection. Insutative sleeve 
1 2 serves both to provide a smooth exterior for the cath- 
eter and to insulate the metal coils 32 and 34. along the 
length of the catheter. 

[0021] Figures 3. 4 and 5 illustrate alternative embod- 
iments of the helical electrode illustrated in Figure 2. 
The electrode in Figure 2 comprises a hollow tube hav- 
ing a single exit port located as its distal end. Electrode 
36, illustrated in Figure 3, corresponds to electrode 14 
with the exception that additional exit ports 38. 40 and 
42 have been added, allowing fa dispensing of the 
Ringer's solution along the length of the helix. Ports 38, 
40 and 42 may be laser drilled, and may be spaced in 
any desired fashion around the circumference of elec- 
trode 36 and along the length of electrode 36. Prefera- 
bly, it is believed desirable to have ports spaced around 
the full circumference of the electrode, to provide for an 
even dispensing and dispersing of Ringer's solution. 
[0022] Electrode 44, illustrated in Figure 4 is a second 
alternative embodiment of a helical electrode corre- 
sponding to electrode 14, but with the addition of an 
insulative sleeve 46. which covers the proximal portion 
of the electrode. Sleeve 46 limits the application of R-F 
energy to the cfistal portion of the electrode. Optionally, 
additional exit ports corresponding to ports 38. 40 and 
42 illustrated in Figure 43 may also be employed in con- 
junction with electrode 44. These additional exit ports 
may be limited to the exposed, uninsulated portion of 
electrode 44, or may extend along the entire length of 
electrode 44. 

[0023] Electrode 48, illustrated in Figure 5 is a third 
alternative embodiment corresponding generally to 
electrode 14. However, in this case, electrode 48 is pro- 
vided with a thermocouple 50 located in the distal end of 
electrode 48. Thermocouple wires 52 and 54 extend 
backwards through the lumen within electrode 48 and 
are used to monitor the temperature at the tip of the 
electrode, for use in feedback control of power applied 
to the electrode as described in the above-cited patent 
issued to Lennox et al. Only one of thermocouple wires 
54 and 52 is insulated, and the other is simply coupled 
to the interior of electrode 48. In order to employ the 
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electrode of Figure 4B, an additional electrical connec- 
tor would have to be added to the embodiment illus- 
trated in Figure 5, in order to allow connection to the 
thermocouple wire not connected to electrode 48. Alter- 
natively, both thermocouple wires may be insulated, 5 
requiring two additional electrical connectors at the 
proximal end of the device, each coupled to one of the 
thermocouple wires. It should be noted that the thermo- 
couple 50 effectively blocks the distal opening of the 
lumen within electrode 48, so that Ringer's solution will 10 
be dispensed only by means of side ports 56, 58 and 
60. 

[0024] Figure 6 illustrates a pressurized source for 
Ringer's solution which may be employed in conjunction 
with the catheter illustrated in Figure 1 . A reservoir 1 00 is 
is provided, which is commercialJy manufactured by 
Block Medical Inc., and sold under the brand name 
"Home Pump". The reservoir contains Ringer's solution 
and provides Ringer's solution at one atmosphere pres- 
sure to flow control 102. via titer 104. Flow control 102 20 
may, for example, provide a flow Bmrt of 20 drops or 1 cc 
per minute. Row control 1 02 is coupled to a second flow 
control element 104, which, in the experimental appara- 
tus employed by the inventors allows for additional 
adjustabflity of flow rates. Row control 104 is coupled to 2s 
the luer lock 22, illustrated in Figure 1 , which in turn is in 
fluid communication with electrode 14 (Figure 1), allow- 
ing delivery of Ringer's solution to the eJectroda An 
electrosurgical generator 200 for providing R-F electri- 
cal energy is illustrated in functional block form, coupled 30 
to electrical connector 24 and to a ground plate elec- 
trode 202 (not drawn to scale). All other labelled ele- 
ments correspond to those illustrated in Figure 1 . 
[0025] While the embodiment illustrated above 
requires a second element (e.g. a guide catheter or 35 
guide wire) for advancing and positioning the catheter at 
its desired location, it is anticipated that the basic appa- 
ratus disclosed above may also be incorporated into 
catheters which themselves are steerabfe or deflecta- 
ble, similar to R-F ablation catheters presently in clinical 40 
investigation. Similarly, K is anticipated that in commer- 
cial embodiments, alternative mechanisms (e.g. preci- 
sion pumps) for controlling the flow of Ringer's solution 
may be employed. Similarly, while the inventors have 
employed Ringer's solution, other alternative fluids may 45 
be workable as well. As such, the embodiment dis- 
cussed above should be considered exemplary, rather 
than limiting, in conjunction with the following claims. 

Claims so 

1 . An ablation catheter system, comprising: 

an elongate catheter body (10) having a proxi- 
mal portion, a distal portion and a longitudinal ss 
lumen; 

a hollow needle (1 4) for penetrating body tissue 
at a desired location, mounted to a distal por- 



tion of said catheter body (10) and having an 
internal lumen coupled to the lumen of said 
catheter body (10); and 
a source of conductive fluid, coupled to the 
internal lumen of said catheter body, for deliver- 
ing a conductive fluid to said lumen of said 
catheter body (10); characterised by 
a conductive electrode surface (14) for deliver- 
ing R-F energy to said desired location, 
mounted to said distal portion of said catheter 
body (10); and 

a source of R-F electrical energy, coupled to 
said electrode surface (14), and wherein 
said hollow needle is a helical needle. 

2. A catheter system according to claim 1 wherein 
said hollow needle is conductive and wherein said 
electrode surface comprises a surface of said hol- 
low needle. 

3. A catheter system according to claim 1 or claim 2, 
wherein said fluid delivery means comprises 
means for delivering Ringer's solution. 

4. A catheter system according to any preceding claim 
wherein said conductive fluid delivery means com- 
prises a reservoir containing said conductive fluid 
and a means for controlling fluid flow. 

5. A catheter system according to any preceding 
claim, wherein said catheter body comprises a 
torque transfer cable, exterxfing longitudinally along 
said catheter body. 

6. A catheter system according to claim 5 wherein 
said torque transfer cable is conductive and 
extends longitudinally along said catheter body 
(10), coupled to said hollow needle (14) and to said 
source of R-F energy. 

7. A catheter system according to any of daims 1 to 4 
wherein said catheter body comprises a conductive 
tube, extending longitudinally along said catheter 
body, coupled to said hollow needle and to said 
source of R-F energy. 

8. A catheter system according to any of claims 1 to 4 
wherein said catheter body comprises a plastic 
tube, extending longitudinally along said catheter 
body, coupled to said hollow needle and to said fluid 
delivery means. 

9. A catheter system according to any preceding 
claim, further comprising means for sensing electri- 
cal signals, coupled to said electrode surface. 

10. A catheter system according to any preceding 
claim, further comprising means for delivering stim- 
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ulus pulses, coupled to said electrode surface. 

11. An ablation catheter comprising: 

an elongate catheter body (10) having a proad- 5 
mal portion, a distal portion and a longitudinal 
lumen; 

a hollow needle (1 4) for penetrating body tissue 
at a desired location, mounted to a distal por- 
tion of said catheter body (10) and having an io 
interna! lumen coupled to the lumen of said 
catheter body (10); and 
means (22) for coupfing the internal lumen of 
the catheter body (10) to a source of conduc- 
tive fluid, for delivering a conductive fluid to is 
said lumen of the catheter body (10). charac- 
terised by 

a conductive electrode surface (14) for deliver- 
ing R-F energy to said desired location, 
mounted to said distal portion of said catheter 20 
body (10); and 

means (24) for coupling a source of R-F electri- 
cal energy to said electrode surface (14), and 
wherein 

said hollow needle is a helical needle. ss 
PatentansprOche 
1 . Ablattonstathetersystem mit 

30 

einem langlichen Katheterkorper (10), der 
einen proocimalen Toil, einen distal en Tel und 
einen in Lflrigsrichtung vertaufenden Hohlraum 
aufweist 

einer an einem distaien Toil des KathefterkOr- $$ 
pers (10) montierten KoNnadel (14) zum Bn- 
dringen in KOrpergewebe an einer 
gewunschten Steile. mit einem mit dem Hohl- 
raum des Katheterkorpers (10) gekoppeften 
inneren Hohlraum, und 40 
einer mit dem inneren Hohlraum des Katheter- 
korpers gekoppeften Stromungsmrttek|uelle 
zur Abgabe eines lettenden Stromungsmittels 
an den besagten Hohlraum des Katheterkor- 
pers (10), 45 
gekennzelchnet durch 

eine an dem distaien Teil des Katheterkorpers 
(10) montierte lertende EJektrodenfldche (14) 
zur Abgabe von HF-Energie an der gewOnsch- 
ten Steile, und so 
eine mit der Elektrodenflflche (14) verbundene 
Quelle for elektrische HF-Energie, 
wobei die Hohlnadel eine wendelformige Nadel 
ist 

65 



2. Kathetersystem nach Anspruch 1, wobei die HoN- 
nadel lertend ist und ole Bektrodenfidche eine FIA- 
che der Hohlnadel umfaSt 



10 

3. Kathetersystem nach Anspruch 1 oder 2, wobei das 
Strornungsmrttel-Abgabesystem eine Einrichtung 
zur Abgabe einer Ringer-LOsung aufweist 

4. Kathetersytem nach einem der vorhergehenden 
AnsprOche, wobei die Stromungsmrttel-Abgabeein- 
richtung einen das leitende StrOrnungsmittel enthal- 
tenden VbrratsbehaJter und eine Einrichtung zur 
Steuerung der StromungsmffielstrOmung aufweist 

5. Kathetersystem nach einem der vorhergehenden 
AnsprOche, wobei der Katheterkorper ein in dessen 
L&ngsrichtung vehaufendes Drehmoment-Obertra- 
gungskabel aufweist 

6. Kathetersystem nach Anspruch 5, wobei das Dreh- 
nromert-Obeilragungskabel leitend ist in LAngs- 
richtung dee Katheterkorpers (10) verlfluft und mit 
der Hohlnadel (14) und der HF-EnergiequeDe 
gekoppelt ist 

7. Kathetersystem nach einem der AnsprOche 1 bis 4, 
wobei der Katheterkorper ein in dessen Langsrich- 
tung vertaufende6 lectendes Rohr aufweist das mit 
der Hohlnadel und der HF-EnergiequeJIe gekoppelt 
ist 

8. Kathetersystem nach einem der AnsprOche 1 bis 4, 
wobei der Katheterkorper einen in dessen LAngs- 
richtung vertaufenden Plastikschlauch aufweist, der 
mit der Hohlnadel und der Stromungsmittel-Abga- 
beeinrichtung gekoppelt ist 

9. Kathetersystem nach einem der vorhergehenden 
AnsprOche mit einer mit der ElektrodenflAche 
gekoppeften Einrichtung zur Erfassung eiektrtecher 
Signal* 

10. Kathetersystem nach einem der vorhergehenden 
AnsprOche mit einer mit der ElektrodenflAche 
gekoppeften Einrichtung zur Abgabe von Stimulier- 
imputsen. 

11. AUationskathetermrt 

einem langlichen Katheterkorper (10) mit 
einem proximalen Tail, einem distaien Teil und 
einem in Langsrichtung verlaufenden Hohl- 
raum. 

einer an einem dstalen Tea des Katheterkor- 
pers (10) montierten Hohlnadel (14) zum Etn- 
dringen in KOrpergewebe an einer 
gewunschten Stefie, mit einem mit dem Hohl- 
raum des Katheterkorpers (10) gekoppeften 
inneren Hohlraum, und 
einer Einrichtung (22) zum AnschluB des inne- 
ren Hohlraums dee Katheterkorpers (10) an 
eine Stromungsmrttelqueile zur Abgabe eines 
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lertenden Str&riurtgsrrtftelo an den Hohiraum 

des KatheterkOrpers (10), 

gekennzelchnet durch 

eine an dem dstalen Teil des KatheterkOrpers 

(10) montierte leitende Elektrodenfl&che (14) s 

zur Abgabe von HF-Energie an der gewQnsch- 

ten Stelle. und 

eine Enrichtung (24) zum AnschluB einer elek- 
trischen HF-Energiequelle an die Elektroden- 
fiache(14), w 
wobei die Kohlnadel eine wendelfOrmige Nadel 
IsL 



Revendications 

1 . Systems de catheter d'ablation comprenant : 



de cathdter comprend un c&ble de transfert de cou- 
ple qui s'dtend longitudinalement le long dudit 
corps de catheter. 

6. Systdme de catheter seton la revendication 5 dans 
lequel I edit cAMe de transfert de couple est conduc- 
teur et s'dtend tongitudinalement le long dudit corps 
de cathdter (10) et est relid k ladite canule (14) et k 
ladite source cTdnergie R-F. 

7. Systdme de cathdter selon rune quelconque des 
revendications 1 k 4 dans lequel (edit corps de 
catheter comprend un tube conducteur qui s'dtend 
longitudinalemertt le long dudit corps de catheter, et 
est re)i6 k ladite canule et k ladite source d* dnergie 
R-F. 



un corps de catheter allongd (10) ayant une 
partie proximale, une parti e distale et un lumen 
longitudinal ; 20 
une canule (14) destinde k pdndtrer dans un 
ttssu corporel en un emplacement souhaitd, 
montd sur une partie distale dudit corps de 
catheter (10) et qui possdde un lumen intdrieur 
relid au lumen dudit corps de catheter (10) ; et 25 
une source de fluide conducteur relide au 
lumen intdrieur dudit corps de cathdter, et des- 
tinde k dispenser un fluide conducteur au dit 
lumen dudit corps de catheter (1 0) ; caractdrisd 
par 30 
une surface d'&ectrode conductrice (14) desti- 
nde k fournir de I'dnergie R-F au dit emplace- 
ment souhaitd et montde sur ladite partie 
distale dudit corps de catheter (10) ; et 
une source d'dnergie 6lectrique R-F relide k 35 
ladite surface d'6tectrode (14), et dans lequel 
ladite canule est une canule hdlictfdaia 



2. Systdme de cathdter selon la revendication 1 dans 
lequel ladite canule est conductrice et darts lequel 40 
ladite Electrode de surface comprend une surface 

de ladite canule. 

3. Systdme de cathdter selon la revendication 1 ou la 
revendication 2, dans lequel I edit moyen permettant 45 
de dispenser le fluide conducteur comprend un 
moyen permettant de dispenser une solution Rin- 
ger. 

4. Systdme de cathdter selon I'une quelconque des so 
revendications prdcddentes dans lequel ledrt 
moyen permettant de dispenser le fluide conduc- 
teur comprend un reservoir contenant ledtt fluide 
conducteur et un moyen permettant de commander 
leddbitdu fluide. 55 

5. Systdme de cathdter selon I'une quelconque des 
revendications prdcddentes dans lequel ledrt corps 



8. Systdme de cathdter selon rune quelconque des 
revendications 1 k 4 dans lequel ledrt corps de 
cathdter comprend un tube en plastique qui s'dtend 
tongitudinalement le long dudit corps de cathdter, et 
est relid k ladite canule et audit moyen permettant 
de dispenser le fluide. 

9. Systdme de cathdter selon Tune quelconque des 
revendications prdcddentes comprenant en outre 
un moyen permettant de ddtecter des signaux dlec- 
triques et qui est relid k ladite surface cfdlectrode. 

10. Systdme de cathdter selon I'une quelconque des 
revendications prdcddentes comprenant en outre 
un moyen permettant de fournir des impulsions de 
stimulation et relid k ladite surface d'dlectroda 

11. Cathdter d'aWation comprenant : 

un corps de cathdter aflongd (10) ayant une 
partie proximale. une partie distale et un lumen 
longrtuolnal ; 

une canule (14) destinde k pdndtrer dans un 
tissu corporel en un emplacement souhaitd, 
montde sur une partie distale dudit corps de 
cathdter (10) et qui possdde un lumen intdrieur 
relid au lumen dudit corps de cathdter (10) ; et 
un moyen (22) permettant de relier le lumen 
intdrieur du corps de cathdter (10) k une 
source de fluide conducteur, pour dispenser un 
fluide conducteur audit lumen du corps de 
cathdter (10), caractdrisd par 
une surface cfdlectrode conductrice (14) desti- 
nde k fournir de Tdnergie R-F audit emplace- 
ment souhaitd, qui est montde sur lacfite partie 
distale dudit corps de cathdter (10) ; et 
un moyen (24) permettant de relier une source 
d'dnergie dlectrique R-F k ladite surface d'dlec- 
trode (14), et dans lequel 
ladite canule est une canule hdficoTdale. 



45 



7 



EP 0 774 926 B1 




8 



EP 0774 926 B1 




FI6.5 



EPO 774926 B1 




